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TITLE : Memtranes having*-*»±«ct 1 v _ v 



Brief Suramary_Para^r^.tLJia^t U2): describes an elect i ocondu = t iv 

U-X-pIFnio. 4,615,829 to Tamura et ^ ^ S ™ consiBting essentially 
obtaining an electron acceptor as P» u fi wine Itru.ture. A:- 

F .::vmer having as a main repeating unit - quin ;ro . oxidat Fol 

et al.. this polymer is preparea by oxid.ti.e reaction ,edium 

aniline compound or a water-so u e ^^ly mer which exhibit, 
protonic acid. The product is a , -nda-t p ad undery , n e dc+ 

additional doping step, becau^ it allegeaii suggests that th 

course of the oxidative polymer lotion Tamui » ^ ^ r f signl . x , ant 
chemically compensated with ammon.a wheieb i u 3 an elec , ;r , :n a, 
el,ctrocondu f ivity; ^ conductivity is restored. Th, 

sulfuric acid, the original high reducing the electro: 

fl .ce,, wherein the pclymer is pi -^uced L, ti simultaneously dc 

p: iv,:,-: -ith a reducing agent and then as an el , ctrcn *Tc* 

:: .;vmer with an coUdij^a^ent which i., - — ; n dopan t su=h as a--" 
Lnner, the dopant may be repla- .d t > «fO:;,trc conducive poly»« 
arid. While no particular ua W fci " ; - i that the salient 

DetailedJLe_scrip^n^ [™^ ed qaf; se l activities may _ 

Morphological changes that result in - ^ b expc . sur e to ei 

cm.ugated base-type pollers Uuch a F y nit , 

l — C ^: ST/r.-TcvS.K^,:^. TL most genera, ^d £ : 




/mer 



r.sted acids_is H---X. X 
flue ride 



cnl 



disscc late 
c -, such as tlucnae ( F . sup ■ - ) , ^ 
-), bisulfa-te- TH£0.sub.2.^up. : ; 
CIO. sub. 4. sup.-), etc ; or an organic 
H.sub.4 S0.sub.3.sup.-), tosylate ( H. 
( r\{ ,, b .3 C0.sub.2.sup.-). formate (Ht,...ab 



fcrm one 
;.ri ae ( C 1 . s 
~TTTTrate (NC 
anion X . sup . 
C . sub . £ 
2 . sup 



of two 
sup 



spe-: 
br: 



Eronsted acid on the 
w.:;uld be well within 



basis of, e.g., the size of 
the skill of those working 



■i es • an 
■mj.d-3 (Bi 
sub. 3 . sup. - ; , pe: 
, such as br:syU 
H . sub . 1 SO . sub . ■ 
etc. Section 
sired f: 



the anion d 
n the field 



be pr 
iher 
:ms 
nr.u L 
nc i: 
. sue 
-hi": 
te ( 
sup . 
■;t h 
r a 



:duse<: 
Bron; 
al:n 
a f z r 
gani r 

i: a t e 
BrC . s 
- ) , a 
t suit 
giv-r. 



lymer 
, the 
u 1 t u r 
■a lent 
,s RX, 



r . ^ • y:r< : in f^ra_£_raph J^bt ( :: 3 
' ' V n:~l- effected in the p 

:X:; r nn d.n^it.v 'Lewis ,cias) from, e g 
{ rart on-nitrogen, si li ::r,ru trcgen, 

rh-sphorus-nitrcgen, etc., ,oordina,e ^ 
5 , wi :- acid compcunds may be represented 
^ Itc., wherein R or R' is alkyl or air.en/x 
■r is'arvl cr aralkyl (e.g., tosyl , benzyl, 
. presents anionic species such as chl , , de ' 
sl p brcmide iBr.sup.-), hexaflu_. 

AsF* S ubT?7sup.-), benzene sulfonate i 
sulfonic anhydrides ( R- - SC.- . sub -O-^" 
,r ( - ( ~ .,v-ro--R') may he used as alK/i 
: h e same'ie g., as m tosylic anhydride 
ai f f erent . 

Detailed Descn£^Lii^i3I^ ^ 
i^FTaTy Lewis acids which may be empb 



films by reaction wit: 
1 one pa 1 r of t he pc 1 y - : 
--r.it rcqen, o xy -g e n - n i t. r ■ 
tondc^during the dc E : i : 
P. sub. 3 OX , R-^ub.2 £' 
[for example, :-f 1 to 
lyl, xylyl cr ether ai 



1 . sup 
ophosphate 
sub . 6 H sub 
■ sub. 2 --R" 
Lewi s a rids 



- i , flue ride ( F . 
, PF . sut- . fc • u up • - > ' 
.4 SO. sut. . 2 . sup . 
■ -r carbony l anl 



: aci 
inil i 
qe:-. , 

•g F'u 
"■ sut 

) 

■ina t : 
sup - 

n e x m 
, , e* 
viri<" 



■,e n - 



,4, f 
rb^n 
c gr>: 



vted or 
, the 

t he 

; t n ion 
i :^di ie 

. 6 

at e 
abl e 



&r. accept 
t. roa en to 

. . These 
'SO sub. 2 
atoms! , 
ups . X 

- ;.ar sena t e 
_:ui larly , 



:.r 5-n« 



.-ed 



)rbomen 



in these f ormul as , ^ R 
- di :arbt xyl i 



e " < 



and 
anhy 



H ' Tiay t>e 
dride: or 



accordance with the ur-sent 



i o\ : 



hup: 



include the following: benzene sulfonyl ^loride p-.oluene suXfony^l 

n-^luene sulfonic anhydnae, trimethyx *i*>* Zi' ^othi^benzer. 

chlorophenyl .ethyl Ketone ; r 

sulfate, methyl sulfate, methyl iod.de, .ri m > b trlc 

J-toluenesulfonyltrif^ ;W(C0; . 

lB Cl.sub.3) ( copper ^"^^^^^^^^eU lAvaUable an extremely br 
this representative list 1 1 lust rat es tn d with th e invent 

suitable Lewis acids which may be employed in ^««^^ e . n the field wou 
selection of suitable dopant materia by Jos | ^ the form of 

as virtually any desired anion or cation may toe pr 
Bronsted acid. 

U^_Referen^^ t30): 



hio ria- 
sub . f ' , 
oad ran' 
l v e met 
Id be r 
a Lewis 
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e nanofiltrauon men±rane for water softening 



9l ^^TPn\,lr.rafilter/hyperfiIter water softening n^.brane :i a 

^" Ue .if-, -i _ - r 1 ,rm^>-i T = r nn reaction tetween (1) 



„. acueous phase comprising a blend of water s UUe H hir 

the f.r,er containing piP«""- ^ Un'^™, fro. d.»ge by .,y 

oxidant reacting compcund whtc! pt- te te -h« ? oI^HEHI™^ ^r.t. «t 

rating aS/or" poll^iS ^'"on/o^ore S. ^."ingredients ,« .ai< .,-« — 

Iffi^STFtfil,^ ^position o £ ~ri^: h ^d ; i" 1 ;iH" , ?n P "?r. l er I c,,l=v 1 de 

"'her oxidants while processing feed streams tor the sepa ,t c f r^; 1U " 
" . _ _ i ^ _ tu^ <- ^^m^^oTrion of matter it> a .jjiili in-.. 



ne 

ne or 



rat i c-ii ":v:-triE >rane 



ether oxiaanis wn±±c pi^^^^^ . ■. _ ^ - nr f n *- >-, a t i i -:v- 

-gnesiu.) from sodiu* salt. This co^s.uon of m at « - - * ^ & ) - ^. .. 

^rafUtra to^re^c f n ;?ther°ca{ci^ C or sodiu,« salts, . This =o,» f os t i on : : .,t t er 
uitidtiltra-Lon i j ■ resistant nano f i 1 1. rat ion memrrarie :ap^,l.o ,< 

tiering o^an^ ^llrh^nT^e-ular weighs generally e X , ; edin, 

D nitons . 

. . v i ^ : ^ r ;h t ^ ' CM] : r .v,i„ f~. r a se in the desalination ol' aque:us 

Salt ana solute re]e:tingj^I^ su.taole ^ use in . 4,2^,133) 

--1.,1-ions are -he subiect of numerous patents. Caootte (U.b. .at. . ■* , 

Sic ITSfc' > r" 1 - 

.^functional aromatic acid halides. Kamiyam. ' ^ ', , J a ^icronor" us substrate layer 
' 'loses permselective ^"^fg^^ *™ * 

*n ultra thin layer of a .rossimKea pc±>, : u> _^ . _ ■ .... t ror-M-; 



tl i S C 



yjtstrate and the ultratmn xayei . pa ai . ,. h , : L KS 4 c;^ 



t' l^ a ^^Wa^ = f r.,, f .. -"js^ij-v;;?''?:"'^.'.;.;,^ 

' " £;ta ted thereir, that the thir, film c:rrpcsit- membrar.etj in 



. n 

was 



.. , , . ^t n t- was sua ueu lii^i-i" - - . — - — 

-h ■.hilSriki^ layer „,s =.»pc: ed :: the r,atti:n trtiuct 

proven these claims of chlorine resistance t, be invalid. 



Rrief Summary Paragraph Right (4) 



A polymeric material > / V ^ ^ ^ V ^ ^ ^" ^ 

amine functionalities will have a , ar ge h, — ran ae . Tr.e tnir. fiix oo::. F ^ ■= .= i ' ■ 

containing solutions m the . 1 to 1 . FF™ - ' ^ * -.-. n sr ructei w.th larq* 

memt-ranes of the present invention have nte t onal 1 t o ,n n ^ their - 

°' : . ."' in water t: wruon these TFC merman** may he exp..,^ 

'V : , : ':;.:".,:; Rl L-ra:.es of the present mv.nticn are also F'^cte, gainst 

' ' ^''V'.,'>-,V-'r, .""b^'fh- -.-addition •: £ ui-ulle i ond containing water •s-^'if^ . 

l':;^:r ?he.e U:lme a mixed" c : m F onent of tr.e :PC iurin, t he £ o rma t a c : o t t t hi n 

1,« \-.ti^Sides at the interface , f a hexane - ^^^^ 1 U ex 1^* cSSt 1~ 

aqu.o^-tha^ontaining piperazi .:e polyam: e, a ; u t a en ^ atu£ , teJ latex , tlw 

:A?:? : T; e i^isr. 1 ;?..'*;?! ^!f^^— ^-with ..n, i« ,^ 

waters to also render the TFC memlsrane chlorine t:,.e-rant. 

Brief Summary Faraja^^RiHM r-n-a'n two c.-e-ies capable 

f:re~ a r^fiirrr ti on membrane of the present : n en * K - y . . tw p ^ 

o: ma-:ir ; g th-, TFC membrane chlorine (or nyp - ch. -r - . e ) .der.n.. me . f 

Brief Summary- Paragjoa£h^i_gJu (7): jucriMttU 
b^rTcTy^mTn^TTr^orporated intc the TFC E oj yamide «||MkL#« 

^ei_Summary_Para^r^_^.i = it ... n ., f n . e air . ino pert inn c£ ti.e TFC 

The addition c£ Eolyarud , ; t he c_ po ;; r - n £ ^ * more than provide a 

SJgfi?S-£oS!3 GTS 2^ ci 'excess chlorine normally ...dde, t: the feed 

w^er-. \ : y treated. 

polyamine is tetraethylene pent amine (TEPA) : 

Brief. Sumir.ar^J^aiaPiL^I^ < 10 [ : , ff . rf . yp , rina a -v iin til:-:, r-mpisite 

— i : — 7 v - t- jiHrir^^spd th^ ena effect or - letting ^ .win i_ ~ x ^ 

The pri:r art has net addr.Sbea uu -i , ^hlrHne ^^ran^ ana a very high 

-;;-: e ,.r--siin k i^r;;r^:^^ - - - -i -?s 

d,- ree ,f crcsslinking dun ng interfacial f , lyme ri ^ru-otCres . ' hy the 

lowered degree cf polymer chair. £ lexib n it . , ve high & and 
use of n.ultifuncticnal amino compounds to t w ; h tt d a. . ^ and f;::i ,, ing 
2) a polymeric structure which "^^^^^r^nDer Waal bond a,trart ion, . 

crystalline bundles or zones via hydr ge n J 3 ^ will vield . ,t-f£. mfiexir.e 

This high degree of crcssankmg o. t e F ; p. l^. i z at ; ; As sh: , wn L , the 

structure having defined pore si zes of : * 1 ' ^ f ^; ^1- ^ as ^ e;<clude hyarated 

^r., 11 ?^": hMg.sup^ri^ns^rprefer^;; t , " hydr at ed Na . sup . ♦ 1 i c ns r egar il es s 
r;' 1 '/ . ss2C iated with each. This results in a polyme r i r.at e tJ.a. will rem.ue 



:liirine c, try.' feed waters under a pressure differential. 



Brief Surnmarv_Paraarapr. L _Riaht 111) ■ ^, -. r ,. os ^ r r .,re sicec :f thin film 

fhTF^^ .ppli-tion dis = J-- -w -£ e, ; ;;-- n -- : form,lati:n .or.ta.,!,, 

-.-■mposite polvamides by trie in . c . p . r a _ i - . . _ 

pipera.inef olTowed by reaction with di ana triacyi ha.ideo. 

Brief Summary Paragraph Riajvt (12)- r -.-.,, m i n «s intc the TFC formulation 

l-wm^Iio be shown how the incorporation c. -/am :u intent magn , sium &alt 

, lllrwq for a distinct separation Hinder low pressure.,) or -aior 

sodium salts thus yielding a pressure driven softening nejr.brane . 



: ro r.. 



Brief. Summar^Pa^graj3h_ jRioht (14; : n , 0 - h - -1 at i c r the unreaoted ar.iiv: 

I-wTU-aiT;; ke shown hereinafter that exh-.us iv ; , ^ ; ; r r , 

grcucs (whereby all electron pairs are coverea I , U> > ■ ^ • ^ : - ; 
,fS-t the separation of oalcrum ( magnesium, ,,1 , . r ^ ■ o _ .u, :u ^ 
r ;U: t icn and flux rate of the TFC were changei h m= ny.-^ ^ ^ - '•■ . 

S^ r ; e -f separation of bivalent cation from univalent cat!,,, 1^ ' 



l, - n; S C I'M 



Kc^wa 1 )^plu\ I ovm 



exhaustive methylaticn changed the pore sizes of the lightly ^ros. ii^ea A r, 
wculd he expected whence methyl chloride groups .re adaei to the ih- struc 
a^e--d bcth Na.su P . + as well as Ca.sup.+2 to trie same degree of reiecuci: 

^ i - r: ~f r a .su F . + : can he in force during the pressure driven ^-f,r c 
^- sa^'s fr:m sodium salts. The n:ted inrre.se in flux rate during toe 



j ^ ^ . 



t — m-^nvla^ed vs. unmethvlated TFT membranes is credited to a small degree on t r ie poie 
size increase during methylation of the c : lyami ne -d: lvam ide network stricture :s 
n:t surprising. 

Brief Su'mr.iii:v_E ar'-aai-a£h (It) : ^ , 

T^^TT~fu7 : ther be shown, that in the absence of pclyamines daring the prep~ic*ci. ; u _ 
tr .. -hm film composite structure, that the simple £ c^y amide struct e go- u^o .y 
equivalent separations : f sodium and calcium ions under pressure wit:, coth ions reirg 
removed at high rejection rates, 

E> o;-iv<trv I ara mvit h_Ri ght (!(■): 

t . ♦ . ^o"i7:nverr i'Jn describes a synthetic^ rcute to the prepai at i on 

r,. ' • V . \:o ^^o-u^: wnich can easily separate at respeotable flux rates, salts of 
;m ~ r « l:i th : ^e"; f " calcium or magnesium whether in the chloride, sulfate or mixed 
-:ride-^;l- at - f rm. One may also separate sucrose from sodium cnl:..nde a: trie same 
The membrane has, ohLorine tolerance and m principle is merely a cop o. yn ,n zat ion 
ri t riaoyl~:7r~diaoyl halides with a mixture : f polysome, latex polymers containing 
ui. saturation and piperazme; the resulting ne t wo r k_po_1 van:ide being spatially structured 
tc. separate alkali metal salts from alkaline earth metal salts. 

I>r ailed Des -;r ir t iojj. J^r^r^>^ p^iot (1); 

r7eT,r^elI^r^i"Tf : ""W. A." Waite (U.S. Pat. Uo . 4 , * 1 / , * 1 '5 ) are illustrative :f the 
venditions needed for preparing thin film, composite nieinkranes of the present invention. 
The process consists essentially of several steps as follows: 

T-etail^d Description Par agraph Ri ght (2): _ 
A~""mi~rr ^^s~ubsf7a"t^ "wi th pores Tn the range of .) . 1 C to 0 . F mior ns m oi. meter is 
r^par4. This may be accomplished preferably with a polysulfcne : in,-ar p : ^ymer oast 
rr-r a 15% s-luticn thereof in dimethyl formamiae solvent and mmeui,.t ely quenched in 
ultrapure water to precipitate the polysulfcne n^uoane and extract its s; ^vent . 

Detailed Description Paragraph Right (3): 

^ b~r"m^ T^T "^bs «a (dried and stored, or fresh and wet) is then equilibria 
v , r ■]■ •■ ^c-rpd^e" solution containing the uesirea emulsion, am.no compound 
,V : . • ,v lF v lV i, e*" o . ; and the excess solution removed from the surfaoe by a 

limning, rolling, r s P :nging procedure. The -eventration of the r.mponer.ts in the 
"water phase" solution is an important factor in the perfoimance o ce lesu.ting 
i.' ■ r .p os it. e . 

n~t;,i1ed Tescr iot ion Para graph Right (6): 

'~ i~s~ ~c- r^ra r~p. rTcTT c e to treat feed waters with small amounts of :hl;rme or sodium 

V -^pycrite so as to kill harmful microorganisms present in water. Atter formation 

^ rc) re, rec-ssary to remove any residual chlorine and other oxidants ;:n some cases 
I-^r diss-lved oxvgen of the air) remaining m the feed water prior tc reverse osmos.s 
-r-atnent ^ no- su:h oxidants are known to irreversibly damage the to lvau ad e thin film 

th- membrane and substantially reduce their performance resulting in premature 
Allure Femoval of residual chlorine in the feed water is accomplished botn by 
>^iuot-e reaction with the polyarnine -j^l^mide TFC :f this invention and concurrently 
-herewith by reaction with the reducing latex p.iyirer : o - prec ip 1 1 at c a v;.:n ^ - ■ 
]. v an ine-_poly am ijle thin film, 



•Duided ir/o: the thin f i i m comp 
• x o : . • • . o l t ro 1 e la 
. v. ; .: t y : - -n- I u 



Detailed Descrictizn F.-ira^raph jyight \ ^ ■ : 

— v"^~i^ge~nu:fbel cf~ synthetic latices are available commercially and are ie.di.> ^ 

--site lembg^mes - - hi3 invention. Such l:itoce.r. mciua^, 
, X es (aqueous, "anionic lispersicns of butadiene- a ci yl cm t ri ie 
uoiiene latexes, stvrer.e ■ but ad Lene-4 ■■ vinyl pyriiine latexes, 
....... ,.^, ± : • .-.^x-- tes-- --vnol-formalaenyie latexes, ard ether latexes which wi 1 . reduce 

: --V,''rine/hvoochi;iite ion, hyp o ::ni or : u, acid, r other oxidants such as hydrogen 
peroxide, s'dium carb:nate peroxide complex, o;:one, persulfates, bismuthates, or 
c er: ang mates . 

:; e tai le ^ le. jm E a r_s i ra£hj^it 1 1 .) ^ ^ 

On'~Immn -omp:-uni used in this invention is enumerated m ^aciotu- v.w.b. t ,» , . h» . 
4 ^9 is?) namely piperazme tt#STR^## a secondary amine having two (IJ--Hj groups ^o 



iciOS ^ I'M 



hup uesibrvMUij niu lmk .c\e 
RccoiJ DisplaN 1 onn — 1 



to reaot with a mixture of - ; ' , , ..-mcoun.i and a reducing 

:-:in rolvamiie ir. f.e presence o, a - i - ' - - : - . . c , ., : ... 

L-::,d ^l^i^ pc.-^-ric latex onto a mi ; - b ; ; >~ ^ - iR ,, , ,^,.,0 

- — pclyamine whi-h ... a - , n , Thls : . c : vaa.ine 



' I ^ ' ' ! \' a Hi 1 I i t:' WIi 1 <» ^ ^ ~ - - — _ , ryi l 

; ; --=Ud b- th- c-.mp and tet raetr.y. ene pentamme. 

l-b-- 1 - 3 ' tr ' , F . - -, h L , ri ie s .either as a mxtire of 

c:p.-o.,:-,-:i with : if/—™ wi h he .l,, ^ W * sslinke3 F : 1 yanu ne : yo ^:,i_i;, 

r W o a -vlrhlc rides :i individually) f.>rm.~ < > n -3 r ' 1 - 

film rntr a mi rr ?i nr p : lysul f .: r.e she-t 

Detailed ^cr j^-icj; JLiL*^E.h Ri aht ...^ c , che p .sent .nv-ut:.:!: V 

Th-~: -nplsite semi p-err: eat 1 e m^.jne ^ J * ■ - S)lutio |. comprising * w—: 

..■able :r disp^ii-le i educing 1 ctex . c- , r ., anlr che-aical g.i-ip, 

polymer latex structure or on ■ i. ;; 9 - a ^ 



i- anv :tr/rr org* 



easily oxidized by ohlorme or hypccnlor ites^ and ^ ^^^^ a , ; , jS t twc 

ot which is a polyamino compound ana t h„ .the a / ml ^.^^ the , : ., , jt ,:ra: e witr 

a oolyfunctic.al ,r -,s,:l ir.fcxng re ^-t ; .e - f « - - « - ^ ^ > _ . ^ ^ 

r- o-- vi-ri::e the ..mine :'o:npcunJ, oy , i i ..nk . n. 3 , 

sclvents anJ;or p..»--.t e tne P'/ 11 - 11 _l 

De-a::od Desc-!vi i: l ^ ^i_r «r^raph Ki^ht :.:.!. „ rV r.brane having an 

tTI", --'7"ii S r r.r.» -4 £ >ed in the- preset .. . , ve..t l - 1. ^ ■/ . AKG . 

J ' wherein rh, surfa: : |:cr, :! iz, ^^^ referably 



F: r •. >:-: ■[ 
be- uo-d. 



ous Da.ve film 
mer:l ra:;e may oe 



ci a 



substrate because of its demons t ra ^ ^, ^terial. 

; e- ir.:"-: reed by bacKing with a fabric oi c i.jm 

Detailed Desc r_i£L^ x^grapiL Rig^ht ( 24 ) : , he p , eS ent. invention is a 

TFer-^fT-hloride (bron^de or iodide) l eagent a a i -n P wl , h pr:r: , a ry and 

• having .. or .ore funot i: na , 9>- - ^ ^ ^ £ , .,, L related to 

secondary polyarmno compounds as well as w i „ r „,.- P i,ten su=h as 

pioera-ne or any other organic f^"v. 9 P-;-- - therecf, fcr example, 

l, ie hydr,xyl grcup ^de or oups, ^-c^.^ ■ ; - ; ^ _ :; . na , 0 , at , yl group., 

one :.r more kinds :f ana «1 f ; n ; 1 . . .e> . n , ;le , l;1 ., ir e>::r, 3 exan.p.e, 

h.lct,rmate griup. ^^t^i^^ t.imelliti, ...::d .:hl:ride, 

-..nclude isopntnalcyl -h.oiide, ..erep.t ... i . lf x - h ] : . r i.de , pi • - in i. :■ -'id 

]i ll .?!"i r a V : '^^^oyinhicHde^d-trimesoyl ,hl , rde _ are part : -u 1 ar . y preferable 
.: h ,:;:' !.;, s ,:: n >.;.i-, w.ulo mcl^ multifunctional iso .•yar-.te, . 

Let,,.^,) D^_.'r i£li_^ Jlirji^lL^M ' i croarl . phase solution, that is, a n-hexane 
ir^Then immersed t >r 30 ^onas h, r, ;:. rfesovl chloride an. C5% by 

s.iwrior. of 1% cr :. ssl inkers i.e. 0.4* Ly ^ight - . n 3 t: diy in air and 

.. . f ; ~-rh--jL---vl -hloride. The surstrate was lem^.ea, aiuw 1 n,H f , x 

weigr.t :-t 1 = ..-p n ^ . ,a l - j J- . " , , .„ irpr - ur - T h^- resulting tr.in f 1 . 1... ^ , . cx 

t:,:. alliwed t= s,t :vernight at 1 o nr. .mper^u ^. 3 ^ ^ ^ : ^.^ 

^ lr .eanated -crr,p:,ite rnpmbrarie was e.- ~d in a _i^-l 
t he t : 1 . a* i n j s 0 1 > k i : -r. s cons e cu 1 1 ve ] y 

I:et..il-:-d Des ::r ij 1 1^ 1^ arj.^raj h _Rij3ht ,. ml i a t 1 ■ n , re,o:-ted l-<,th Ca.t 
•^•^-vT^i-r,, which had n:. P olya:,ine in its ;; ' " " ^' BttrM , 
;,nd t Ia:sup--lTel.Fly equivalent and thus is not a g.,d .„.t.,nr.g n^nb 

^i^^^^trr^f^^^ Iflr, Example 1 using the following mixtur 
Merr.i rar.es were laLn-^t^a ana Lto^ca 

y.l (.ure watei-r: 

^iM-^H^ff ^faf^Te"^ -'in Example 1 using a me,brane_ fcrmulat.i 

Men-branes were farri.atea arm te..L -1 ,,/ r , v , e . f-ll-,w5 

— —•height wf material in ICO mi of pure watel i^-W 



,up. + 2 



4 ol (> 



hup. ucstbisSiHCbin^tc.cxc.t^p^ ^ «M 1 

^-^^fftfft^rtfftesiU as in Example 1 using the 



■lembran^s were agr.r, 



D,t a iled J X^£^ijLJ--ara£hRi^ <33 
Mi^b^i :ormulati:n is as fallows. 

Det a i le^_C r scrict^ n_ L^^^ia^ ! 3 5 
M__b7ane f:rmulation is as fallows 

Det_ailed_ 0 T scr___ i ; nj aftqn.c^Kiaiit i ? 7 
membrane 1 ■rmulat i n: 




Detailed_D^^£^, £'ar^£h^i3^ < ' • Examples 4 and 9 shew that the nitrogen 

^ _ • i - a r.Dsrr-rt' Paragraph R ight 1 4 .' ) : t v,^v-,Yir)e f-r ten minutes and 

D<.^taj^l-. ; d_Des^r_.ll-._ J I ^_ ^— — - ,^^ d w;t h IN ammonium hydroxide, r - r - 

The membrane ot Example „7 v»ao ^a ne „ ve wa ter. It- was noticed uha. ^ - - 

then'T^eYIed f:r 1 hour in methyl a ; o1 L ~ * e /4 „ circle , switched to oeir.g the 
layer whi,h is normally the concave - 5 h \ ; Mne was then placed in a constant!, 
o-r.vex part due to the alec nol i«e^ ; ^l^Y^ Overnight (or 16-13 h::,urs. so as 

saturated methyl ,lcchol solut:on cf ' ■ ^ ^ . _ _ he TFC membrane, intc q ,at erra. zea 
t -, invert most £ fee amino groups still P-^ent ^ ^ e , ctr ,. r r p Urs trcn eac:i amino 
ammonium halides. This Procedure remc^, . - ^ ^ordination po,sioilitie« c,n 

nitrcoen and is a test, to see e e U ^ternine i£ nitrogen- ca., cium cc ; e>,_. 
be removed from tnn j_*»br_.ne i > -tr. .i.t d(St . iinsd from passage througr: the 

are the reasons why -lei- - H^S'!!: electron pair, of polyammo ,-peunds . 
mewbrj«ne. Sodiun ...i... 

r--- -Jen -notion Par__n-aj_n__yo_h_. '-44) : whence the convex TFC tnon 

L^-:-^-^;f^- ;^u e membrane is immersed ir. water wr. c < itir red R . ■: . 

After overnight j - ic . . - Tne T ,e:r.bra_ne_ was x, in-ed ... « -tin 

methylated) swi.t.-.ea t---k to conca.e E 

test ::ell ana teste j as :o.1,a.. 

Detailed De S cri£^.^r^r^_Ri2ht '_!).;, - rn , f the Example #7 membrane caused both 
^TeluTtlT^hcw that the exhaustive "^^^ ^ flux tc . essentially rouble This 
reactions of calcium and soaium ..■ ■ drop and h , els a tnechar.ism whereby 



test. 



Detailed ^-^^^ ^^|^H^ r U ed menl rane from Example 47) was 
S^soiuKo^^ whLh^hl, it7 P H raisilfTr-diticn f *N K.-H. 

;.,. >;! .d Descr i_t Uj__P_r_^JH^^ '4 7| : „, xh . iUS tive methylat ion o: th. membran- 

kr^lt-s-^l Examples 1 aM ^T^^cn* of similar magnifies regara^, 
of Example «7 3™ :a . sup . ^ ^ n.7 which is believea no, 

of t.he E oh,:: ; n pH^ J 1 ^ s in ,r - ^ ._, re3 _ e due t :: rae t ny 1 at : on . 

r^r-o n Par a _rj_: h^L^t . ' 4f '>, ~- i ■ al - ili ty of the nitrogen electron pairs 

A^rrrilTir^rrch^n ^^sing^e Zf&jU the transport across m^ranes 

v , - ,^ f ' i ->r or met nylat _cr. 
^^alcluric^-d^t, coordination enplex formation. 

Detaile4_Desr.-ilt.i-Jl ?^™L^^ a Sclutim #3. a r.igh solid E water 

Th¥",^mbrar,e r£ Example , wa, ;^^ d ..*-- h as Ca :'0 . sub 3 and a snKa e 

■ _b^"T2C0 ipx .xntaming .abcu .P Resent in approximate cenc^.t.^ 

r[l t:o £ nearly 4 tc 1 Sod,m, ions w. combined total of <■*:• PP"- • 



about "oo'ppm while calcium and magnesium cam. t 
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eatc exe 't 



c Mp 



;; : r ::.r lie lat-x w< 



SIHsSl^i^K T^^Sfl^-iS F ^..l» and thus 18 n = , 

Eh?:' a^aSrUe/sof tening .ne^br^ • 

Ve^n^^^2I^^^V^ P le U ex--. F t that nc latex «s includ-d. 
A^ISdTar membrane wa* t^Pa££ any latex or i:clyan.i rve . 
thuF thisjniemtranft 3ia — L " ' 

for salt -sugar separau,... The r - - 

Derailed DescrijlionJ^raEi^g ! * 7 " : sc lut : , n A <.-:■> p F m iext ros, <MV.=- 1 8 • 2 
T^S^T^ sample , wa ^ - ; . ^ . suk . , ; lt 0 P si ano -lu,.. 

Dal tens I and -DO PP™ <..a.-up.^. i- 
salt-dextrose separaticn. 

Jn ..,, r,.,c.,ipt,cn^,racn^dl.i-2^ ;^ ; ^.currently tested (at 25 ^egree . 

fT:,r E >.=u ; .::i- an3 f-.-r -j,.,: - - -.^^ pm 

;«aS a Pr; - % s r . + J- L p^ e -aS, ; - pp nta,,d , ,hUr„e ,a 

stalled Desc^tic^ar^^^.^^i.n) that .^branes prepared - th the p ; ,lya^ 
fee-^T-r^lts J^^e to°h^°chlorite cx:d,tl,n even wher e t"- .-t ^ 

TEPA have improved res ^nce t ^ ^^^^^il^i pipeline. 

iLrtVrpS^i^ 3 ^ Preferentially oxxdi«d ove, .ha. J=__ 

r .. red Des-r^Lor. Para2ra£h_Left tr < nter f acially polymerize with any 

0 2 r £ ;-^'t— long with pipera-ine, to .-v.- S 3 1 inked film c: 
where P-0, u,hhp so as to form a h^n-/ — 
rcLyf'jnctional acyl halide so a 
^lyamine^l^atnide interf a.iaxly • 

petailed^^^pffl^^i:.! 0 UePA, - reaction „inh tri and dia.yl hal-d. 
f^T^e suits show that ex-esb P, > rafc l 0 sr ften:.nj ^.pj;ane . 
d:es not appear to jrcdu.e a •= - 



.., r,. -riot.c:!! P.ira3ja£h_Iil^ : P'. : to i v , ( n, i r.e weiaht. content gives a f »« 
" r ;; T3;r:r ; : rab^.t 1 :'. piv.erasn.* to p ; j ■ sul£ate and schu. -hx^id- 

, : ;,;..;;.[■£», - ^,: a -r^^i u ;„ f ,hi::;rie and s.,, .hi,^,. 

r'T"'". ^r : r-7i>^d .-;-::Iuticn # * lsa.r„s - 
t ..it not 1 n .i^-- u 



D^aiiejL^Jiri^^ 



,h Table i2) 



; - -,,r^ % R» i ectiDn IJa.a-.p ■ + ? -> 

Reject -.n • - ScLut i:n #2 - 

.~-l:ns :f sflution per sou,., — • 
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DOCUMENT- IDENTIFIER: US S337018 Bl same 
TITLE: Composite membrane and method tor maKing 

Abstract_Pai^graEhi^, (1) , makinq th e same, comprising a por:us support ai.i a 

^^il^ membrane and ™ e ^od for making provld es improved flux and,.,, 

cro^slmked polyamide surface. The subject ,. apab i e of operating at lower 

reaction rat^ThT sub j ect membrane s father -*P p^lyf unct i onal anu ne wMh a 

derating pressures. The subject method include sag Eludes the step oi 
^-functional acyl halide to form a E^ it " h 6 fu , :tlonai acyl h-lW ,*ior 
Contacting a phosphorous gaining compou ^ ^ V haUde d 

to and/or during the rea ct i on be ^n t ne p y ad a P ted to commercial s.ale 

re--;rse osmesis composite membranes. 

BrLOt SummarxJ-aragraplL^isM (5) : re verse -.smosis and r.anof iltrat ion applications 

S^i'pTrTIcularly useful ^^"^"^Ts a" polyamide . The polyamide 
av-, chose in which the discriminating layer is a E.^^-^ cbt ained ty an 
discriminating layer for reverse osmos J« membranes ^ ^ io , 

polyccndensation reaction between a P^^i 4 ,277.344, which is inc. 

halide as described in, for example, ^ c membrane6 , th e E ^ani, 

hel ein by reference. In contrast to J^erse o is typica ll y obtained v: 

discriminating layer for ^"^^"^^""^ine or an Line substituted pif 
interf.acial P^Y™" 1 ?^ 1 ™ *i P na Ude as described in U.S. Pat. Nos . 

cvclohexane and a P ol V f unct X ° n *i *^ • * polyamide discriminating layers su> 
ana 4,359,384. Another way of obtaining poly . example , U.S. Pat. Kos 

nar.ofiltrar.ion is via the "f^ds desci ^ ■ changin . g a reverse osmc.su 
^V/tl^ » nanofiltration memtrane. 

Brief 3ummary_Paragraph Right (6) : prepared by coating a pcrous sappr'. w.th a 

Fo^iTe^lyamide membranes are typi^lly pi p Y sol , jClon Alth:jUgf . a f ,ou 

nonfunctional amine, most commonly ..oated ^ utl lized, such as acetyl n- rue 

s.-urions are preferred, non-aqueous solution, ma/ c subseq uently coatel n tne 

aiTi iimethylformamide (DMF) A polyfunction-1 -/l halia ^ ^ of ^ :s 1B 

-yri.~ally from an organic solution . ^ icn ' * *\ fi r _ coat ~d cn the 

r ::-t::::.Iy F quired, the aqueous amine so ution is ; yp J^*^ h ene or b , th 5 f 
'•:. r ;; j£ support followed by the organic acyl hoi ^ s^lu t ous support from a 

i^T^S'ai SMvS^n. 5Mr ,eans such as by v.,.r dep^tion. 
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EiUf Sumn i r I iara 3 ra E lLR^ -formance by u- st -treatment are a 1 sc kncwn. i 
M^ols— f improving membrane prefoimance by p ibes treating a pojvamijie 

vairole, U.S. Pat. No. 5,S76,60z to Jons e a a impr ove flux, lower 

io^e membrane with an aqueous c on at ^-t^^ ^ _ ^ _ &/ 



■vmnosite membrane wx^n ~- - ... U.S. Pat. . 

,;sL,e, and/or increase membrane s a ,ilit, * -se , is treated with 

discloses a process wherein teFol^am^| hexylamine , and l.« hexane diamine 
-r selected amines, e.g., butylamine y ci y treatraent of a membrane with 
, dt . Nc. 4,765,897 to Cad^tte disk f^Xct.o, enhancing agent. U.S. Fat 
^^J^M a^inccrporatei herein by reference. 
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Record Display Form 



hup 



wcstbrs:8t)U2 bin gatcexc. ti 



• , ~f ^aura a porous support with ;i" - 

inrludina the ncn-sequential step* --t c.a.i . / 3olutI . n c^taimr? * 
same mcluairiJ u innal amine and ill' ^ . r -l-fur 

; ,..; u:i ,n containing a plyfunaun^ _ ^ ^ anine and p. l,tur 

& T a r-l halide, wherein the P-i>iai plvamide iayei on t..e p^ 

pclyfunctiDnal a..,i r and react t form * f ... ::.p. u: 

^ t ^r^^iS - -. S e P -, r a.^ ----r^.n between t. 



As previous/ .ni - solver . t , alth^ugr. t :ie jo . /fu - ■ > ■■ ' 

f r:rt . a non-polai ..rgan.c => c -lyacvl bullae.; hav.r, 3 ..p — ■ 

delivered from a yapca : P"«« < fl - ^ > " \ e £ ; r afc iy ar^atic nature pi_ - ; n 

^i: i:, '0 : :\ ^i-.,na; F ,cyl .,^e ^^ll ^ui volume -re 

l - \ ^ ^ from 0.01 to .O.u per^nt * ,.,, rr iriU£ , u ^ o:.atm 

delude those which do not pos e a thr- - - tc i j ^ t tc u „ d gc rcat:, e p 
safe in terms of their f X f ^r^/p^caut ions . Higher to, ling r.ydr , ,->- 
^hout having t, unaertaKe exi ne pr 90 . degree. C. sucn as p. • 

V,e with Polling points gpat.i ^ favorable flashpoints t!..n t. 

hydrccarbons and mixtures he e f nav^n ^ ^ & 
-C.sub.7 counterparts but tne> 



: . c/ i • 

,! I -CCO.i ' 

ta:::i ,i. ^ 
: . wer : 
.--to. >:. 3 i ng 
f .-M ^ro :i 
.1*- ■■■ivia:,:. 
,i.f --vi ) ably 
■: ? .-.[.era: i 
vir.g 

d o.b/ent 
uf t i .-:e:.i 
■: ceso 1. rv_; 
r.:i , i.e. 
- : . sui; . 
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Brl el^^EY_F-^^^ anoche r, the p:lyfuncti.:nal ac 1 na, 

CncFbr^ughc into ,ontact with ^ inrerface to form . ; . ^ 

polvfunccicnai amine reac. ^ 'V;' tirrfe is tvp:ca:iy ^ 
tr J . . ^ ■ ^ i av--^ The reacLioii Line ,t ^ v -.^c, ; hcjuid n.c*y ■-■pt . . 

f S f I! 1 " " 3 h I'- to sixty seconds, ai «> wr. n e - - Thfr 
i v , e : bV - ''y^OV:, leniently a,h,e,-ed ,y ary:n, 

... water and/or organic lo fcb!XJt . .egree ,.. a.,... 

^ a at -^-^ 'temperature, , ay bo ur- 



ry] haiide :«r,d 



mi: act 



t rit 



;ed. 



= r e ^ ■ iarcv i r_aph.KiQht ^ 0) ; f .. jb _.,, pr , ;S cn:r :u, containing 

: - ! ---r v^^.ininq whether the £,aL] -^t p -.~-,n-dan— to trie 

One means t <-U o^^.m^i^ j haiiae m ^..^aan... 

teen successfully :ont acted w i t. . n . ^ > n retain ed" phosphorous i. 
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